Sodium carboxymethyl cellulose and hydroxyethyl starch were found to support rapid growth of two hematopoietic cell lines. The polymers were not metabolized by the cells. In the presence of these compounds, lower rates of glucose utilization and lactic acid production were observed. The uptake of glucose by the cells decreased as the concentration of the polymer in the medium was increased. These results indicate that sodium carboxymethyl cellulose and hydroxyethyl starch probably protect the cells against physical stress in suspended cultures.
Sodium carboxymethyl cellulose (SCMC) and hydroxyethyl starch (HES) partially substituted the serum in hematopoietic cell line cultures (9) . SCMC was also added to synthetic media used for propagation of different animal cell lines (3-6, 11, 13) . The function of SCMC in tissue cultures was investigated, generally in stationary cultures. It was assumed that its effect is as a protective agent (2, 3 ; D. J. Merchant et al., Bacteriol. Proc., p. 141, 1962) or it has a stimulatory effect on cell growth (12) .
Our experiments were carried out in agitated rather than stationary cultures. We believed that if protective action by the polymers was to be investigated, agitated cultures must be used.
Two hematopoietic (lymphocyte) cultures were used: Roswell Park Memorial Institute (RPMI) cell lines 7430 and 7459. Both were derived from buffy coats of patients with solid tumors. The cell lines were maintained and studied in RPMI medium 1640 supplemented with heat-inactivated fetal calf serum (FCS) as described previously (9, 10 In other series of experiments, the fate of labeled SCMC or HES in the culture was investigated. Labeled SCMC or HES was added to a 20-ml culture in basal medium (in 50-ml Spinner flasks). The SCMC was labeled with 14C on the alpha-carbomethoxy carbon (2.6 ,uCi/g). It was added in a concentration of 0.26 ACi/100 ml of medium. HES was labeled on the 1, 2-14C hydroxyethyl group. It was obtained in a 6%ceoncen-tration in saline (10 ACi/ml). HES The effect of SCMC and HES on glucose utilization and lactic acid production was also studied. Experiments were carried out in 500-ml Spinner flasks described above. Glucose levels were adjusted daily to 2 mg/ml. Cell counts and glucose determinations were done as described previously (9) . The concentration of lactic acid was determined as described by Hochella and Weinhouse (7). The results (Fig. 1) indicated lower rates of glucose consumption and lactic acid production in the presence of the polymers although higher cell yields were attained.
The effect of the polymers on cell glucose uptake was also studied. Glucose-1-'4C (5.6 ,uCi/ mmole from New England Nuclear Corp., Boston Mass.) was added to the basal medium (0.5 ,uCi/5 ml). The medium was supplemented with SCMC or HES in the concentration used for growing and in double concentration. One million cells were resuspended in 5 ml of test medium. Cultures were incubated at 37 C in a tissue culture Rollordrum (New Brunswick Scientific Co., New Brunswick, N.J.). At the time-period indicated (Fig. 2) , triplicate tubes were removed for each test medium. Cells were separated and washed with PBS, and the radioactivity of the cells was measured. The results showed that glucose uptake was decreased as the polymer concentration was increased.
In series autoradiography experiments, we failed to find any labeling with SCMC or HES within or surrounding the cells.
Our findings may mean that these highmolecular-weight substances (540,000 for SCMC and 400,000 for HES) adhered to the cells which caused a lower uptake of medium ingredients. The lower rates of glucose utilization and lactic acid production also confirm this prediction although in autoradiography experiments we failed to find any labeling adhering to the cell membrane. Some poorly growing lymphocyte cell lines failed to grow in media in which the serum was partially replaced by one of these polymers (unpublished data). This may also indicate that the uptake of essential ingredients from the medium in the presence of the polymers was decreased below a critical level. Our present findings strengthen the assumption that one of the roles of the serum in lymphocyte cell line cultures is protection against mechanical stress.
Both polymers may be put into a category of protective agents which surround and protect the cells against physical stresses. The action might be similar to that of the mucopolysaccharides that some mammalian cells produced in vitro (13) . 
